The stimulation of the initiation of DNA synthesis and cell division in Swiss mouse 3T3 cells by prostaglandin F2 alpha requires specific functional groups in the molecule.
Among a number of prostaglandins, PGF2 alpha had the highest specific activity for stimulating the initiation of DNA synthesis in confluent resting Swiss 3T3 cells. At a saturating concentration of 8.5 X 10(-7) M, PGF2 alpha stimulated 21% of the cells to incorporate [ methyl-3H ]thymidine within 28 h. To elicit similar effects, prostaglandins F1 alpha, E1, E2, and D2 were required in 10-fold higher concentrations. Prostaglandins A1, A2, B1, and prostacyclin had no mitogenic activity. Insulin at 10(-8) M enhanced the stimulatory effect of PGF2 alpha and also of prostaglandins F1 alpha, E1, E2, and D2 by increasing the fraction of labeled nuclei. Methyl derivatives of PGF2 alpha were as effective as PGF2 alpha. Epimerization of the hydroxyl group at C-9 abolished the activity of the molecule. In contrast, upon epimerization at C-11 and C-15, some mitogenic activity was retained. In the presence of insulin, the latter molecules were as active as PGF2 alpha. Oxidation of the hydroxyl group at C-15 to a ketone abolished the mitogenic effect, while methyl ether formation led to only a slight loss of activity. Reduction of the delta 13 double bond also led only to a small reduction of activity. Similar differences in the activity of the various prostaglandins and analogues of PGF2 alpha were observed for 2-deoxyglucose uptake and increases in cell number. The relationships between structure and activity of prostaglandins suggest the existence of some specific receptor for PGF2 alpha to confer mitogenic response.